Introduction {#Sec1}
============

The viral pandemic which was first reported in December 2019 as a cluster outbreak in Wuhan, China \[[@CR1]\] has spread across various countries and continents. India officially entered global havoc on 30th January with its first registered COVID case. WHO called it a global health emergency and called for a combined international effort to suppress the outbreak \[[@CR2]\]. Various countries have adopted aggressive mitigation and containment measures such as complete lockdown. The government of India also enforced a strict nationwide lockdown from 24th March, which was initially scheduled for 21 days (till 14th April 2020), which was later extended till 3rd May. Following this, the lockdown was extended for 28 days (4th May to 31st May) with some conditional relaxations. During this phase of extended lockdown, the districts were classified into three zones i.e. red, orange and green, and various relaxations were applied accordingly. Resumption of services in phased manner was declared from 1st June which has been termed as "unlock 1".

Implementation of lockdown led to remarkable decline in public mobility, which was hypothesised, would affect the epidemiology and profile of trauma patients presenting to the orthopaedic department. We reviewed the demographic data of the patients presenting with orthopaedic injuries to our level 1 trauma center from 25th March to 31st May 2020, to evaluate the change in patterns of patients and presentation over the various phases of the lockdown; this was subsequently compared with data acquired in the same time frame in the previous year, 2019. This observational study aimed to document the epidemiological profile of patients, type of injuries sustained and common mode of injuries during lockdown phase; to analyse the change in number and pattern of injury from the previous year. The findings from the study could be used for formulation of protocol for management of patients as well as resources in future pandemics.

Materials and Methods {#Sec2}
=====================

This was a retrospective observational study performed at a tertiary care referral centre in North India. Data were collected from the hospital records department and counter checked from daily hospital admission and discharge records available in emergency and wards. Patients presenting to the orthopaedic emergency with fresh injuries, or those that were referred for tertiary level management were included in the study. Patients who presented with injuries more than 2 weeks old, presenting for postoperative follow-ups and patients not requiring admission were excluded from the study. Variables such as demographic profile, nature of injury, mechanism of injury and working diagnosis were collected. Two periods were studied for 2020; the first 40 days of lockdown (25th March to 3rd May 2020) hereafter referred as Phase 1, and 4th May to 31st May 2020, hereafter referred to as Phase 2, where some relaxations had been allowed (Fig. [1](#Fig1){ref-type="fig"}). During the lockdown period in accordance with the institutional COVID committee, all patients requiring admission had to undergo COVID testing and depending upon the level of emergency and COVID result, patients were sent to designated areas as per the protocol (Fig. [2](#Fig2){ref-type="fig"}). Data for the corresponding time frames from 2019 (previous year) were taken as the baseline to evaluate the changes in patterns and management protocols. Departmental review board approved the study as it was purely a data-based observational study, with no patient intervention. All the data were collected on Microsoft excel (version 2016) spreadsheet for analysis and Chi-square test was performed to determine the level significance. A *p* value of \< 0.5 was considered statistically significant.Fig. 1Graphic demonstration of comparative data of Phase 1 2020 with similar period on 2019Fig. 2Flowchart showing protocol adopted for initial management of trauma patients during lockdown phase

Results {#Sec3}
=======

In phase 1 of lockdown (25th March to 3rd May 2020), 100 patients (2.5 patients/day) were admitted, of which 79 were males and 21 were females (Table [1](#Tab1){ref-type="table"}). The number of admissions per day increased to 5.8/day (*n* = 163) during Phase 2 of lockdown (4th May to 31st May), of which 135 were males and 28 were females. A total of nine paediatric patients (age \< 12 years) were admitted during phase 1 (0.22 admissions per day). The number of paediatric patients during phase 2 increased to 17 (0.6 admissions per day). During phase 1, the number of elderly patients (age \> 60 years) admitted were 17 (0.42 per day), while the number of elderly admitted in phase 2 were 19 (0.67 per day). During phase 1, the number of cases with open fractures was 0.9 per day, which increased to 2.3 per day in phase 2. During phase 1, 76% of patients (76/100) underwent surgical intervention, while 88% of patients (144/169) underwent surgical intervention during Phase 2.Table 1Table depicting epidemiology of patients during the two phases of lockdown and in comparison to previous yearPhase 1 2020\
25th March--3rd May 2020\
(40 days)Phase 2 2020\
4th May--31st may 2020\
(28 days)25th March--3rd May 2019\
(40 days)4th May--31st may 2019\
(28 days)Total number of patients(No./day)1002.51635.83649.12478.8Males/females79/21(79%/21%)135/28(82.8%/17.1%)311/53(85.4%/14.6%)194/53(78.5%/21.5%)Children ≤ 12 yearsNo. of children/day9 \[9%\]0.2217 \[10%\]0.625 (6.87%)0.6223 (6.87%)0.82Elderly ≥ 60 yearsNo. of elderly/day17 \[17%\]0.4219 \[11%\]0.6747 (12.91%)1.0234 (13.8%)1.2Open/closed fractures36/6436%/64%65/9839.8%/60%148/216(40.7%/59.3%)99/148(40.1%/59.9%)Open fractures/day0.9144/1588%/9%3.7218/25(88.3%/10.1%Operative/non-operative76/1776%/17%2.3329/22(90.4%/6.1%)3.5

Road traffic accidents (RTA) accounted for 40 admissions (1 per day) during phase 1, while the number increased to 89 (3.17 per day) (Table [2](#Tab2){ref-type="table"}). Trauma due to slip and fall accounted for 20 admissions (0.5 admissions per day) during phase 1 which increased to 25 (0.89 admissions per day). The number of cases due to machine cut injury was 0.2 per day, which increased to 0.39 per day. There were no railway track injuries in either phases of lockdown.Table 2Table depicting modes of injury during the two phases of lockdown in comparison to previous yearMode of InjuryPhase 1 2020\
25th March--3rd May 2020 (40 days)Corresponding period 2019\
25th March--3rd May 2019\
(40 days)Phase 2 2020\
4th May--31st may 2020\
(28 days)Corresponding period 2019\
4th May--31st may 2019\
(28 days)RTA(No./day)40 \[40%\](1)277 \[76.1%\](6.92)89 (54%)(3.17)180 (72.9%)(6.42)Slip and fallNo./day20 \[20%\](0.5)20 \[5.49%\](0.5)25 (15.3%)(0.89)26 (10.5%)(0.92)Fall from heightNo./day25 \[25%\](0.62)49 \[13.46%\](1.22)30 (18.4%)(1.07)26 (10.5%)(0.92)Machine cutNo./day8 \[8%\]0.27 \[1.92%\](0.17)11 (6.7%)0.397 (2.83%)(0.25)Assault5 \[5%\]5 \[1.37%\]4 (2.4%)3 (1.21%)Blast and fire arm2 \[2%\]2 \[0.55%\]1 (0.6%)1 (0.40%)Railway accident04 \[1.10%\]02 (0.81%)

The data from same periods in 2019 reveal the number of patients admitted in the period corresponding to phase 1 (25th March to 3rd May 2019) was 364 (9.1 per day), while the number of admissions per day in 2019 corresponding to phase 2 (4th May to 31st May 2019) was 247 (8.8 per day). The paediatric patients admitted were 25 (0.62/day) and 23 (0.82/day), respectively. Elderly patients admitted in 2019 in the time corresponding to phase 1 and phase 2 were 17 (0.42/day) and 34 (1.2/day), respectively (Table [1](#Tab1){ref-type="table"}). The number of open fractures per day in 2019 was much higher at 3.7 (corresponding to phase 1) and 3.5 (corresponding to phase 2) (Table [2](#Tab2){ref-type="table"}). 90.4% and 88.3% patients underwent surgical intervention in 2019 in a time frame corresponding to phase 1 and phase 2, respectively (*p* = 0.0002).

RTA accounted for 277 (6.92 cases/day) and 180 (6.42 cases/day) in 2019 in a time frame corresponding to phase 1 and phase 2, respectively. Trauma due to slip and fall accounted for 20 cases and 26 in 2019, whereas there were seven admissions due to machine cut injuries in both durations corresponding to lockdown. There were four cases due to railway track injuries in 2019 corresponding to the time frame of phase 1 lockdown while corresponding time to phase 2 in 2019 accounted for two cases.

There was a significant reduction in the number of patients presenting with trauma due to RTA (*p* = 0.00001), slip and fall (*p* = 0.00001) and proportion of patients undergoing operative intervention (*p* = 0.0002) in phase 1 compared to the corresponding time in 2019.

Discussion {#Sec4}
==========

The Merriam-Webster dictionary defines "lockdown" as "security measure taken during an emergency to prevent people from leaving or entering a location" \[[@CR3]\]. The Indian government was sufficiently proactive to initiate this "security measure" against the spread of Coronavirus from 24th March 2020. This led to a fear of overflow of the hospitals with patients, and shortage of healthcare facilities. Most hospitals, including ours, had plans in place where even orthopaedic surgeons would have to work in areas needing intensive care. As the lockdown continued, production and distribution of essential commodities had slowed down drastically and using up resources would deplete them further. The Government felt the economic pinch, and was left with the difficult task of fine-tuning the balance between a slowing down of the economy and dealing with the pandemic health crisis. Subsequently, following the pattern all over the world, there were various conditional relaxations in the application of lockdowns from 4th May 2020 onwards.

The purpose of this study was to evaluate any changes in the epidemiological profile of the trauma patients presenting to orthopaedic trauma center during various stages of the lockdown. We could discern almost a doubling of trauma patients once the strict phase of the first lockdown was over, with road accidents becoming more than three times the number as compared to lockdown 1. This could not be compared statistically, as the number of days of the two periods was different. However, the number of cases was still lower than the corresponding periods of the previous year, which implied that the restraints put in place by the government were sufficient to reduce mishaps initially, as is evident by the significant reduction of road accident cases seen. In the subsequent phase of lockdown, although reduced as compared to the previous year, RTA remained a major cause of trauma admissions; this implied that sufficient traffic was plying despite government guidelines in both phases of the lockdown. One fact of note, which may not be evidenced by statistics, was the reduction in actual numbers of open injuries in lockdown phase 1 (0.9/day as compared to 3.7/day in 2019), reflecting again on population mobility and effectiveness of restrictions in the initial phase.

On specifically evaluating the change in incidence of trauma due to fall, a reduction in overall cases was noted, although as a percentage of cases presenting it was higher in both phases especially in phase 1 (*p* \< 0.05). Paediatric trauma also followed similar trend as trauma due to fall but it was not statistically significant. For the elderly, the pattern was the same, but in both the age groups, this was not statistically significant, implying that falls of children and elderly continued to occur, despite people not venturing out of their homes.

One fact of note was that the insignificant reduction in percentage of cases with open fractures and complex injuries, implying that whatever complex cases that presented to other centres during this period, were still being referred to our hospital.

As per the guidelines of various orthopaedic societies \[[@CR4]\], an effort was made to reduce operative intervention where possible. Our data showed that although operative interventions were reduced to some extent, the change was not statistically significant, reflecting again upon the complex nature of injuries, which our institute deals with, which mostly require operative interventions.

A survey of international surgeons \[[@CR5]\] revealed significant changes in trauma management and orthopaedic practice worldwide; 63 orthopaedic centres from 28 countries informed that 91% centres had a reduced workload and only 17% of these were doing elective surgeries. 30% of these had needed to deploy orthopaedic personnel to help in non-orthopaedic areas prior to May 15, 2020. This is similar to our experience, as our functioning has also drastically changed, and our personnel have been made ready since 1st June 2020 to be used in high intensity areas if needed.

Lockdowns of varying degree were imposed in various countries worldwide, and our understanding is that these were not as strict as they were in India. We compared our preliminary observational data to studies evaluating orthopaedic patients in Spain \[[@CR6]\] and New Zealand \[[@CR7]\]. Although the studies were different from ours, data from Spain \[[@CR6]\] noted a similar reduction in traffic and workplace accidents, with reductions in hospital admissions, but the number of geriatric hip fractures remained almost the same; this was somewhat different from our experience. Since our hospital also had a block designated as a COVID hospital, it is our impression that many elderly cases who would have come to our centre with hip fractures etc. were diverted to private hospitals due to the fear of acquiring the disease in our centre.

The New Zealand study \[[@CR7]\] looked at variations of volume and pattern in a level 1 trauma centre over two 14-day periods; they noted a 43% reduction in injury related admissions, and 48% reduction in paediatric admissions, and documented a predominance of injury at home, specifically falls in all age groups. We also found overall reduction in number of paediatric and elderly patients but there was no significant difference in terms of percentage.

Under pandemic conditions, where resource utilisation needs to be optimal, it becomes important for orthopaedic surgeons to understand the epidemiological pattern of the patients who present to the trauma centres; this allows them to be better prepared and use the available resources wisely. Non-operative management protocols maybe used in some cases as per the recommendation of national bodies \[[@CR8]\], but with care as we do not want trauma patients to come back with problems like malunion and non-union at a later date.

In Italy \[[@CR7]\], hospital reorganisation was done in some areas, where patients not requiring multi-specialty care were shifted to two specific hubs created for orthopaedic injuries alone. All elective surgeries were stopped, as were routine outpatient services, and only emergency OPD services were functional; all patients in emergency were subjected to oropharyngeal swabs and kept in a separate room till tests determined their status. Subsequent segregation was done according to the reports. By the second phase of the lockdown, this was also the protocol being followed in our hospital.

One fear prevalent in the medical community was contact with COVID-19 patients and adaptations of interventions and protocols. In the total period analysed, we had only one case of bilateral lower limb amputation who subsequently became COVID positive; this lead to the patient being shifted to the COVID isolation centre for subsequent care; the team identified to have dealt with the case was put into isolation, and the whole area including operation room used for surgery were sterilised. Luckily, none of them tested positive, and our changed protocols in place are preventing this episode from being repeated.

Joob and Wiwanitkit \[[@CR9]\] have documented a case of wrist fracture they operated in Thailand after he returned from Japan; this was in the early period of the pandemic and awareness levels were low. Hence, it becomes important for all trauma cases to be tested prior to interventions, unless these are life or limb threatening. Even in these cases, immediate tests should be sent, and surgery should proceed with all COVID precautions and that too in specified isolation areas with designated operation rooms. This has also been documented by Mi et al. \[[@CR10]\] who came in contact with the initial cases in China, and this can serve as an eye-opener for all of us.

Our study has a few limitations, first its a retrospective study and data was collected from hospital records. Second, being based on hospital admissions, it might not be representative of the overall pattern of orthopaedic trauma; being a designated COVID hospital some people might have opted to visit other hospitals for treatment for cases that were not so severe, thus altering our data. The Government of India is currently allowing more freedoms, and the government has further eased the restrictions. The increase in the number of trauma cases continues, and it is expected to rise further owing to increased human interactions and traffic. The pandemic scenario is expected to stay with us for quite some time, and our experience with trauma admissions and alteration of standard management protocols that we have followed, may provide administrators and surgeons information about what to expect in a crisis like this, so that we are better prepared for future circumstances. However due to limitations of our data, and the fact that we had an evolving learning experience as the pandemic also evolved, does not allow us to give more specific recommendations beyond sharing our experiences.
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